
interior. Tennessee, none to 2 iuches. Ohio valhy, 2 

Lakc s* 
to 24 inches. Lower Lakes, 4 inches to 2 or 3 feet a t  eastern ends of Lakes Erie aud Ontario. 
1 to 2 inches ueni Lake Superior to 2 or 31 feet along eastern shorc of Lake Michigan. ortlweat, 
generally from 1 to 6 inches, except from Arkausas to Illiuois, where i t  was much deeper, some observ m 
reporting 2 and 3 feet. Rocky Mountain stations, 13 iuch at  Santa FB to 7) a t  Denver and 4 at  Virgii.ia 
‘City. 

TVestemt North Curolina and northern Qeorgiu, 4 iuch. 

Black Hills, Deadwood, 18 inclie~. 

R E  L A 1’ I V E H U M  I D I ‘I’ Y I 
The average percentage of relative humidity for the month ran res c19 follow8: New Englaud, 65 to 79 ; 

Middle Atlantic States, 62 to 78;  South Atlnntic Stotcs, 65 to 7 2 ;  e a s t  Gulf States, 72 to 79;  West Gulf 
States, 61 to 81 ; Lower L a k q  71 t: 81 ; Upper Lakes, 66 to 83; Ohio valley and Tennessee. 65 to 76 ; 
Upper Mississippi valley, 70 to 76 ; Lower Missouri valley, 70 to 86 ; Red River of the North valley, 84 
to 94; Easteru Slope, 61 to 77 ; Western PIate;i:!, 4G t o  59 ; Cnlifornia, 44 to 59. Hiqh stations report the 
followiug; not corrected for altitude: Chcyer~iie, 66; Deliver, 51 ; Colorado Springs, 63 ; Santa Fc, 49. 

w I N D S ,  
The prevailing winds at the Signal Corps statiolis are s1ion.n by arrows ou chart No. 11. Froin an 

exami~iutioii of which, i t  will be seen that they have hecii almost, without exception, from tlie north or 
uortliwebt, except in tlie Lake region, Ohio valley antl Atlaiitic Stntes, where they have been more westerly, 
and in sonic iustuiices southwest. 

Total Moventent.: of the Air.--The following arc the largest monthly niovernents recorded rlt the Sigual 
Corps Stntioiis, i iz : C:ipe May, 16,567 miles ; \i‘ood’s Holl, 15,969 ; Sandy Hook, 15,426 ; Ciipe Lookout, 
14.227 ; Tlintclier’s Islalid, 13,584 ; Indianola, 12,428 ; I3articgat, 11,046 ; Cape Henry, 10,564 ; Sandusky, 
10,426 ; Newport, 10,396 ; Kry West, 9,917 ; Milwaukee, 9,858. The PA ullest are : Visalia, Cal., 1,443 
miles; Dcadwood, Diik., 1,658; h’nshville, 2,853 ; Salt Lake City. 2,805; Santa Fc, 2,941 ; Lynchburg, 
2,969 ; I ~ ~ ~ l i ~ ~ n : ~ p o l i s ,  3,246; Augusta, 3,526; I<noxville, 3,730; Dubuque, 3,5G5 ; Eag!e Pass, Tex., 3,620 ; 
Lou Aiigellcs, 3,906. 

V E R T F IC 9 T I O N  S I 

I/ctZicctfio,~Y.-TIie detail.4 comparison of the tri-daily weather Indicatiouy with the telegraphic reports 
for the succeeding twenty-four hours, show thc general percentage of omissions to he 1.4 per cent., and of 
verificatioris to be 87.1 pcr cent. The ercentagc of verifications for the four elernelits hsvc been : weather, 
93.6 ; wind ,  84.4 ; temperature, 86.5 ; barometer, 83.8. The percentage of verifications by geographical 
districts have been : New England, 88.6 ; Middlo States, 87.0 ; South Athutic States, 85.5 ; East Gulf 
States, 00.1 ; Wrst Gulf Stutcs, 88.6; Lower Lake Region, 87.1 ; Upper Lake Region, 88.1; Tennessee 
and the Ohio Valley, 85.5 ; Upper Mississippi Valley, 85.2 ; Lower Missouri Valley, 84.6. Of the 3,667 
predictions thnt have been made, 118 or 3.2 per cent. are considered to have entirely fniled ; 141 or 3.8 per 
cent. were one-fburth verified ; 361 or 9.8 per cent. were ope-half verified; 281 or 7.7 per cent. were three 
fourths verified ; 2.766 or 76.5 pe:. cent. were fully verified, so far tis can be judged from the tri-daily 
weather niaps. 

Cuutionary Siyials.-During tho nioiith 187 Cautionary Signnls were displayed ; 155 or 82.9 per cent. 
.were justified by subsequeut hourly velocities of 25 miles or over ut, or within 300 miles of; tho station. 

Cautioiiary Of-sKow &muk. - 50 signals, not included in the above, were ordered up as Cautionary 
Off-shore Signals ; 36, or 72.0 per cent., of these were justified, both HS to velocity and direction. 78 Cau- 
tiouary Signals were changed to Cautionary Off-shore Siguals, and, as to dircctiou, 67 or 85.9 per ceat. were 
justified ; as to velocity they are cousidered \+it11 the cautiounry. 68 cases were reported, genernlly from 
scattered stations, of‘ winds of 25 miles or over where signals wcre uot  ordered. 

N A V I G A T I O N ,  
I n  the table, on right side of chart No. 111, are given the highest and lomeat readings, on tho Signal 

Corps river-gauges, during the mouth, with dates of same. 
Ice o n  Bivers and Lakes.--Mi souri-Fort Randnll, Dak., 24tl1, river closed by ice; Yankton, 13t11, 

closed by ice; Omaha, 18th, closed by icc; Croning, 18th, closed by ice; Leaveii\vorth, 11th to 14th, 
much floating ice,-17th, gorge formed one mile below,-15tli, frozen over ; Lexington, 23rd, closed ; 
Booneville, Wth, closed. Ilfissbs@pi-st. Paul, 14th, frozen over ; La Crosse, 7th, first floating ice, 
- l l th,  ice gorged,-l2th, river closed ; Dubuque, 2nd, hht boat of season left, latest closing 
.of ntivigation since 1857,-7th, full of floating iee.--17th ice-gorge,--] Sth, frozen over,-- 23rd, 
teams crossing; Fulton, 9111, ice stopped runuiug ; Lc Claire, 14th, frozen over, people crossing ; 
Davenport, 7tl1, first floating icc,-l4th shore ice,-lSth, navigation closed,-20th, frozen over,-26th, 
teams crossing ; Muscatine, Sth, floating ice, 19tl1, closcd,-23rd, t e a m  crossing ; Burlingtou, 9th, first ice iu 
river,-lOth to 13th, flonting,-l3th, navigation entirely suspeoded,-16tli, frozen over ; Ft. Riaclison. 18th, 
river closed ; Keokuk, 7tl1, much floatiug and shore ice,-loth, caunl closecl,-20th, ice 8 to 10 inches thick, 
-27th to 31st, floating antl shore ice; St. Louis, 15th to 23rd, floatiug ice,-17th, navigation suspended.- 
24tl1, gorged and frozeu over, people crossing ; Cairo, 23rd to 31st, river frozen. Maquoketu-Monticello, 
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Iowa, 20&, frozen over. 
18th,, closed with'ice,-3lst, ice 14  inches thick, ' I  hardest frozen ever kiiown." 
Illsi, 7th; 8th a n d  18th, froteu o~er,-l3th and 15th, partly 'frozen ; Sterling, 6th nud 7th, frozen over. 
Ohto.-Pittsburgh, 25th, both rivkrs frozen over. Ciucinnati, 19th, canal frozen over ; 20tl1, ict? four inches 
thick ; 24tli, river fl1l.l of floating ice, impeding uavigation ; 25th to 31st, nll southerii packets laid up, fer- 
riw stopped. Louisville, .25th, canal frozen ; 26th, iiavigatiou closed ; 30th, river full  of floating ice. 
Cairo, 25th to 3lst, floating ice. Licking &iwer-Cinciiinati, 23d, frozen over; 30th, ice 8 iuches thick. 
~ o n o n ! ~ a k e l a - M o r g ~ n t o ~ n ,  26th, river frozen 3 inch thick; 27th, ice two in. thich; 28th to 31st, ice 3 in. 
thick. Pittsburgh, 2% floatin ice ; 25th, frozen over. Alleghany-Pittsburgh, 19th and 21st, floating 
ice; 26th, frozen over. New .kver--Wytheville, Va., 25th, rivc.r and Barret's mill dam frozen over. 
James River-Dover Mines, Va., 27th and 28th, frozen over; 29th, ice moving; 26th to 31st, cnnnl frozen 
and navigation suspended. ~o tonac -  Wasliingtou, 26th nnd 28th, river frozen. Susquehunna-.~brth 
Brawch-Catawissa, 2st11, frozen over ; nnvigntiou closed 011 the l l t h ,  owing to damagm cnuscd by high 
water. DeZaware-Trenton, 8th, caunl frozeu over, fir3t time this season ; 14tb, rt ver froeon over. 
Philadelphia, 19 th  ice forming; 20th to 25th, floating ice. Hiidson.-Albnny, 11th , flnating ico, 
23rd, frozen over, navigation closed ; hrdeuia, 27th, iiavigatiou closed ; Wrst Point, 25th, frozen 
over; Wappiuger's Falls, 24th, floating ice, 28th, unvigation closed, 81st, ice 9 inches thick. New 
York, 2Gtl1, much flontillg ice in rivers. Long Island Sound.-Flushing Creek, 23rt1, navigntinu closed. 
27th, ice 6 iuches thick. Tfianies Rivm.-New Loiidou, 27t11, frszen over. Penohscot Idiwer.--Baiigor, 
Me., 7th, ice formil%, 8th frozen over. Lake Superior.--Duluth, 23rd, ice in inner harbor 4 inch 
thick, lakc free durillg rest of inont'n; Ashlaud, 15t.11, Loiig Island btry cloecd by ice; Mnrquette, 
20th and 29th, ice , In harbor. Lake Mcchigan.--Escanabit, l6th, ice nround docks, 29th. bay frozeu 
over ; Embarrnss, WIC., Ist, rivers dosed ; Manitowoc, 7th, rivers closed ; Chicago, lGth, nnvigation closed, 
24th, river frozen ?ver,People crossing. Monono Lake, Wisconsin. - 7th, bay frozeu over, 16tl1,liilte frozen over. 
Mendotn Lake, 11'1sconsi::--B2ud, frozen over, 31st, ice 1 G  to 15 inches thick. Gerieva Lake, Wisconsin-2Gth, 
frozen over, homes and ice-bonts on ice. Lake Hwon.--Port Huron, 15th, unvigation closed. 24th, ice-floes in 
St. Clair river. Luke &ie.-Toledo, 20t11, river frozen over; Saiidusky, 14th, ice dong docks, 18t h, bny entirely 
frozen over; Cleveland, 15ih, iiavigntion closed, 16tl1, first icein river, 17th, first ice on Inke, 18th, caiinl frozen 
over, 20th, river frozen over. Buffalo, 7th, nnvigation closed, 28th, lake frozen as fbr ns visible with g l w .  
Niagurn &er.--Ft. NiUgara, 24th to 31st, river hnlf to nearly full of floating ice. Lake O/Jtart'o.- 
Rochester, I s4  lake navigntiou closed ; 7th, navigation closed ou Erie ciinnl ; Oswego, lst,  navigation 
closed ; M a d i m  Barracks, 27th, hay frozen over. Lake 
MaasabeeiC, E-17tI1, frozeu over. Lake Wimqheoge, N .  E.-27th, closed by ice. Cape Lookout, N. 
C.-28th, sound froze11 nearly hnlf n mile out. 

Eiglh flides.-coney Island, loth, bathing-houscs, &e., wnshed away ; Eastport, Me., 23rd, tides wry  
high, overflowiI1g wharves ; Newport, R. I., 23rd, unusunlly high, overflowing whnrvea in  soine parts of 
the city; 

Low Tide.-Cupe Lookout, N. C., 26th, lowest known tide iii souiid for f'oiirteeu years. 

Des Maine#-Boonsboro', 19th, frozen over. Spring Riwsr --Empire City, ICaus,, , 
Rock River-Rockford. . 

OIsego Lake, N. Y.-3lst, partially frozen over. 

Cupe Muy.-24th, ico in Egg Hnrbor. 

Wuppingers Frills, N. Y., 2ud, 10th to 12th. 

T E M P E R A T U R E  OF WATER, 
I % e  tmnperatures of w&r, us observed in rivers and harbors, with average depth of' observations, is 

giveu on Chart NO. 111. At the following statious,obscrvutions were discontinueclon account of' ice, oil the dates 
named: December 15th, nt Buffalo; lGtli, Escnnabn; 18th, Cliicngo and Clevela~id; 19t11,Marquette; 20th,Toledo; 
22nd, Grand H H V ~ ~  and Detroit ; 24th, Sandusky. Observntions were resuiuetl a t  Marquette on the 25th 
and contiuued until the 28th ; they were interrupted a t  Clcvelnnd on the 2nd, 4th, 5th, 7th nud 10th to 
12th by rough watcr. 

Thu?ide?.-S~Oml8.--G~lf Hammock, Fla., 24th, Independence, Kan., 7th ; Brookhaven, Miss., 9th ; Wel- 
don, N. C., 10th ; Aiken, 8. C., 26th ; Melissa, Tex., 7th ; Red Bluff, CUI., 6th ; Srnithville, N. C., 2Gth ; 
Cape Lookout, N. C., 2nd. 

Auroraa.-Baugor, Me., 1s t  ; Boston, 18t ; Eustport, Me., lst,  26th ; Pembina, Dak., 23rd, 24th ; Cor- 
nish, Me., 24th ; Gnrdiner, Me., 16th ; Orono, Me., 15th, 16th ; Cambridge, Mass., 16tl1, 19th, 23rd ; Fall 
River, Mass., lGth ; Dunbarton, N. H., 19th ; Contoocookville, N. H., 16th ; Freehold, N. J., 24th ; Atco, 
N. J., 25th; Jacksonburg, t.hio, 27th ; Ciuciniinti, 3rd ; North Lewisbur Ohio., 13th ; Brownsville, Pa., 
11th. to 14th; Woodstock, Vt., 1Gth ; Enibnrrciss, Wis., 1st; Yankton, Daf., 1st; Starkey, N. Y., 16th. 

A T M O S P H E R I C  E L E C T R I C I T Y ,  

O P T I C A L  P H E N O M E N A ,  
Sosolar .&los.-lst, Md., N. J., N. Y., Pa. 2d, Nev. 4th, Tex. 6th, Cal., Neb., Kau. 7th, Ill., Ia., 

Ohio, Tenn. 8th, Cal., Tex., Couu., N. J., N. Y. 9th, Me., Cal. 71th, Tes., Ohio, Nev. 12th, Ia., Neb. 
13th, Ind., Ohio. 16th, Fla., Kan., Ohio, Vt., Nev. 17th, Minn., Fln., Col., Mass., 
M0.r Neb. 18th, Dak., I<au., Mo., N. H. 19th, Ia., N. Y., Ohio. 20th, Ia., Kan. 21et, Is., Ohio, Dak. 
22d, Ia., Dak. 23d, In., Fla., Dak., Kan., Me., Neb., W. Va.. Nev. 24th, Ia., Vt., Dak., Kan., Neb. 
25th, Ill., In., Dak., Kan., Ohio. 2 9 4  R- I., Mass., 
5. H., N. Y. 30tl1, Dak., Va. 31st, Ia. . 

14th, Ia., Gu., S. C. 

26t11, In., N. Y. 27th, In., Ohio. .28th, Ill., Ia., Wis. 


